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[0 0 0 1] 

■r^o m.KmL<^t. :^^mit. m^itmrn (s lo izis\,>x^y ^jz^y ^-^^ 
i^n?&^lliiig& (MMics) i:m^-ri>tzisb<Dmmifr<r>^mizm-t^o 

[0 0 0 2] 

^^mit. mmmm a cs) Kisif^b^^rmau ( rerj ) (d^^km-t 

#te * fij ffl -r 2> HI i- s o 

[0 0 0 3] 
MM I C s 

;^^a>/^H7>f t ^l^fei (parasitic capa 

citance loss) <o J: n ^J:f''^m^i&^Xiim^-r^<D\,^'^9tiL^o ^iih<Dmi^li. 

[ 0 0 0 4] 



C9) 003-5 307 1 6 

tiXK^i.y)WMLBj<^£^^iii)^€^'^x^i>o ^ttf>oMt Lu^fO^fi. Xife 
'^'mM^lO^'^l^^ (switching station) , t> O^j; > K^--if - t^/nM 

[ 0 0 0 5] 

(G H z) cDiS-^li+a ^i-;&l^3. 0 0 0:d^«b^3 0 0 , 0 0 0 ^ i> u 
[0 0 0 6] 

Kii'DXMiif&m'^^^^x\t-^^- h ?ttSo •enix.tf> la^^o (-r>&^?*,. 

aiiLTt) (Si) ^-7.(or^^4 -^^ i7u^wi^m^i^^^xm'^x 

-iKetitc, ms- A Gh zm<r>m^m^r^\.x\t:^mx^i>o ttz. ^m<^^^ 

[0 0 0 7] 

i^^^ irum.%mmm^mLx^ mM^^^^xn^^n^i^mmm.^xfx ^i^^f^ 

[ 0 0 0 8] 



(10) 003-530716 

It.y'^f'^y y-f myL\t. Si<^l. l 2 j:-^^ h nv^KJP h (eV) :5lOf 

GaAs<^l. 4 2 e V t Jt«i:LT. 3 0 0 Kti:feV>TT;^7 r S i C "Cti 2 . 
9 9 6 eV) ^^L> L. I9 . * 

/c-r«tt7t»»^^-r&o ^Jx.tf> 1 4 1 5'Ccoill!,'5f^^L (Ga 

A s (i 1 2 3 8 *C-e^>«.) , R'fb^^fi. S.JKj&^'4'-'^ < t <j 

*|J2 0 0 0"CJ::S-r^*-e, :i-^5^S-e)^J!IL*&i6'5rv^o SOcoSHt L"C> M-fb 

[0 0 0 9] 

MM I C s ^±^ M^JS^^ffi (backside metallic ground planes) $^fflv> 

■efijf^l- '^<D r^-^ ^ y^izmLxm^^^:i t § i> R^t^^^ ^ it ^ -f 

V'T'V^^^fi. Mb^^^-:^<75MM I C s T'fi, Mi t<{i. ^ictii^l.-f, m 
ifhii^o ( 
lo 0 1 0] 



(U) !^«2 0 0 3 - 5 3 0 7 1 6 

[001 1 1 
[0012] 

ji-y^>^'*T-(4. (*Me<J^C(i, te^J^?^^ (RF) 

CF., SFe, C^F.) '?rfflv^TR^b@l^«-JtL.yf->'^^L. tfzm.^ii-f'?:^-^ 

m.]i^^zy7s-r^K^^^x. if7.mm. n^^imm (02) ^ a% (H2) . x{± 

St79^^^>h :t>'^lWr4'9v^*;v (neutral radical 

, mmmmm^x-oxj^yi-y^'irmif^o 

[0 0 131 

StSti-f (R I E) iftSfl<)tct4. lo<^RF|&^ 

#Srfflv^;g,o RFm:t?{4, lo(7)mM ( ff^^-^'^J . <E-<7)±Ji'> ^->'^5{)«seS 
$tL^>) •ft^'gtJ^^i tL, iomMt^ttsMM (grounded electrode) t<DmKW(. 



(12) <^B.2 003-5307 16 

capacitive nature) {zX-dX. 'Z^y :^'^<7)^^-f}mm.^ ^<r>m^. ^-fbS 

[0 0 14] 

if#^^-:/9Xx' (I CP) 2 r F^^g? ^fflv»-?,o — o 

So -e<^ J: ^ JSr-^;^-?^ A-cfi. R F ^ T^'J >i5'<7)^lgt'|4(i, jc#.;w 

yj^^)V^-\t^ ^-v .y R Fm^bt^ J: oT^SlUfiJtPi--?) t;6^'T-^ So ML 

Jg^ft •7' ^ X V s c: 1 7&«-e ^ S o 

[0 0 15] 

oT. Jl-/^<7)M*^$ii;^:^li^^cM LT^T^itSo ( ^ -7 ^ > ^5^ $ tl S ^ 

[0 0 16] 



(13) 003-5307 16 

[0 0 17] 

^Ml-. I C P'>>^r Aic^»t&^^ (S i) 

^ '-K y V ^ ^ ffl V ^ i> i i: m: o T ^ S ^ J- >y f - > ^ M :^'r4 -r -5. i 2: *>-e 

^ o 

[0 0 18] 

S i CJ^y^yi^(Dfzi^Kl CP (fligCife-^y^X-^) MRt/ECR (m^-^f 
J: t};^(/^j:-'yf->^5^ilJ^5<)5#t>tL-i>o I CP->;^rAS.?/ECR->;^-r^<75 

2 0 5 . J: »5Sv^y9Xv?&-Jg ( l O'^-Hi^h l O'' cm"') :5tO'~J: mS: 

\,^:r.^)V^'-^m\f'>&o Cl*tt)<??/N*9^-^-<?5j|a'^*?-frm: •!) , S i Ct^iMU 
T^V>a:.:y ^>^ilJSSt>'j^ -^^>^^'^:^^' l-M LT*/h'g:i:*s^t>*lSo R I 
E-V^'.xAfi. J: i9i^v^JE^ ( 1 0*^^ 3 0 0 5 <}: *){g;V^7'7Xv?gJK 
(1 0'° c m"') ac^'i: i9i^vW*>'j:-^;v^-=Srfflv^T, S i ClS-^^i^L^ 

[0 0 19] 

McDaniel tj tcj::2> Comparison of Dry Etch Chemistries for S1C, D. Vac 
. Sci. Technol. A, 15 (3), 885 (1997) X ^m^:SC^-^M^ 
$*LTi/^& J:-? m-?^-f hn>*P,| (ECR) ^^Xv^grfflv^TS i C 

<r>X «9^V^-f :t V'^&JR^-^-rs E C Rjjtmt- J: >5 . R I E t^iJt'^TliS ;5^H3$V^ 
Ji5'^>'^^^Jg5&«#«btL;&Cli:*iliJ^U/Co R I Et (iMflRfl«)lw, ECR-3^')'^ 



(14) ^m2 003-530716 

[0 0 2 0] 

t UTIS. (C 1 2) . M^M (B r 2) > Xii'^m ( I2) -<-:^<D:ff::^<Dm 

^■^m^Ji^KiM<^<3fzo M^ii. Hong ^ HJ;^ Plasma Chemistries for Hi 
gh Density Plasma Etching of SiC J. Electronic Materials, Vol. 2 8 , No 

. 3. 1 9 6 ( 1 9 9 9 ) a. ^-f i^->?&Jg-/7Xv>;'-;i' (i"^*?^. EC 

R^zfi c P) Kis^^^x. i^y vimin (S FO . JS^ (C 1 2) . ig-fbg^^ ( 

I C 1 ) . JSlO'-^'fb^^ ( I B r ) ^-g-tf«^'^:7"9X^'fb^$-ffl(/^-2. 6 H- S 

^X-^S-fflV^T, *5jO. 4 5;/m/:9^ (4 5 0 0 <DJ^y^yirim.t^^ 
m^iitzo LT> E CRTl^tC^I C PliHiStt^C I 2, IC 1 B r 

^-;:^<?)'fb^-e{i:. 0. 0 8 m/^ (8 0 0 A/^) <^)J: i^-f&v^itJt-t^^joTt 

0 7 -^^^-;^<7)y7Xvfi:^ic J: 19 . i^^^y^Xv^^T-e, s i ciiML 

[0 0 2 1] 

Vfeing t, (i^ Inductively Coupled Picisma Etching of Bulk 5 H-SiC and 7h 
in-film Si CN in NF, Chemistries, Vae. Sci. Technol. A, 16(4) ( 

1 9 9 8) li^(/^T^ ^#i^g^:/^XvNFB/023lJ^NF3/A rfemi^^tt 

s 6 Hp +sc>'n + s i c5.?/?iiiis i c<..sNo.s<^j^'y^>'^^#'r4. ^ 

<0^^. 0. 3 S/z/^a- (3 5 0 0 A/^) <7)J^:f f-^iS^iSJSP^&^jifiE^ttitC: t 
[ 0 0 2 2] 

-^r^^l^^XWi. 1-'Sr3b*>Cao ^ J: Etching of SIC Using Inductively 
Coupled Plasma, J. Electrochem. Soc. , Vol. 145, No. 10 (1998) 
-Cli. ^il'^ill^miitz^ 2 0^ipa:fe-fe>^p«- hJW (seem) :510^9 s 
c c m<7)-^iS-eC F^:^rxS.?>'02 ;^r>^ v> ^ E C R 7°9X-7tii3tt^ 7°9Xv 



(15) !lt«2 00 3-5 30 7 1 6 

J^y^y^^mmLX\^^X. mo. 0 (5 0 0 (DS i Cli*3 

4 pim<Dh Uy^tmh^fzo Mi^. fav^f-^ >/N'J£ (-fS:*?*), 7 ? 'J h -lU) 
iz^y), ^ y h \^ yf- y ^' (deep etch trenching) 41 1:1^3 (t^ -7-1' ^5' o 
•77. (micromasking) <D^^i)^M4^^t^ ixfzo ^ao ji, m;^®f^4't^> ^'K 
T;^fi 1 0 v^^*|^^ltt^ n-^" 7 0 0 wicj^tit^i *t;i:o 

[ 0 0 2 3] 

±-e#^L;i:^tT^#J^i-& S i C t: > ^<7)^-co S^jti, jc-y 

^tm (plasma chemistry) ^ -f^X-^m^m.. JSlV^ > j:.^ )V^--C$>^o S i 
[ 0 0 2 4] 

[ 0 0 2 5] 

est. ^<DJ:d^j:^<\:^m^-^<^MMI C S i:m\^^xmmn> ^ t:b^-r^^ i, 
[0 0 2 6] 

Lx\£riJ^y^yi^r&-:^m'tmmr:h:itK^:ho 

[0 0 2 7] 
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[ 0 0 2 81 

\^^xmmm^^im'rz>-^^^'^tfo 

[0 0 2 9] 

TKji&mm^^^yi' h^m-r^^^t^m^m^-^rtfrnmrnmi^ (circuit pr 

ecursor ) ^-^tfo 
[ 0 0 3 0] 

m^. m~^m±Km^<^mmi^::'yi^i^h^^tfmm. }£T<D^K^i^li)mm 

trical pathway) ^-BBg-f 7t i6(D# If T l^i^Stt i>^#^-^tp^ ^ 'J y ^ 
^'n^^^ftiai^ (MMIC) X^ho 
[0 0 3 1] 

<Dwm-^j:mMtwM<r>mmKX'DX'^K^^Kmm^fi^o . 



(17) !»«2 0 0 3-5 3 0 7 1 6 

to *, ^-fbS^-e e T * fl^fig-r i. :^^-eife & o 

[0 0 3 2] 

mV^X^ho MM I C s:5la=~^n?><^Mc^W*c?5{5i:^i:'(7)^ t (i. ^lllc^ 

fmiK%^Kmm^fix\^^i><r>-^^ m^^£m^K\t^ m\^<mm^-f^^^m^<^ 

[0 0 3 3] 

HI fi. iSSH 2 1 H J: ^ $ *LTv>& t'/nM >^gB:9'«r'g'tp^'fb]^^^'K 2 0 
Sr^«-r&^t l-^>&o ia^<^7^:^^>H^ m 1 j&^^m 1 l tcii, ^— -r^s-fJ^cT) 1 

fit. mm^^mt-r^^t\i^X'DX-m'^mm\^7^^ii^o 

[0 0 3 4 ] 

MLT, laiJi. Jg^>5rV-;^gB^2 2. ^gB^2 3 >§B^2 
4 Sr^-r & ^il^3i£#m#^5!l* h 9 > (M E S F E T) <7) J: ^ f'/^M x 

^•T^-^-Y V->?«22. ^-h23. :51C>'K^^ > 2 4 ^t-'<-C7-^ 



(18) !^^2 00 3-5 30 7 1 6 

v^^y v^^y^un-^. mA^ii^imm^ x\^^^m.<r>i i i-vm^m. m 

x.{f^<b;5f V-^A (GaN) . Rir^*iKmm-t&r.7t^. HtgI*. Rirm^ 
<DI 1 I - Yit^^. M^i£A 1 G 3il^RCPl nA 1 G aBX-m^-t^o 
1 0 0 3 5] 

1*2 2izM't^mmn^y ^ h 2 5 ^*mi^^ltv»2,o mti^ 

m<^^-U^x^±Kfm^ifix\^^^^^. ^i^<D^^it&^2 otM^tiTzt 
i)^X 

I 0 0 3 6] 

^m<r)^Mi^mMLx\^^i>mm^ii. mzunxi^hfix\^^i,tLxii. 

[ 0 0 3 7] 
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MLT. 112 fi. mt Lv^]i«-e{i-f • ^ • m^tm ( n TOJ ) a 

[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

0 4 $f J H/\i^*lltC*5V^T> y->?. 2 2 . h 2 3> K 2 4 . 

[ 0 0 4 1 ] 

msii. :^ox^^c^^ts. X«2 o<^5}^'; ^ y^r^fitzm—UM 
2 6 ^rT'^x^ 3 2 ±H^i3#»tT^)2,t^S«rllI^LT</»So T'^-r^t*. ifJ 
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[0 0 4 21 

mwL-r:t>z.hi)^x^. ^<^^^. <^mmi^mLx:^mm^xnmLx\^^h J: 

[ 0 0 4 3] 

mi)mm^fi. ^mtx^^xmmmmni^^'Dmm'T^mm^^mx^^hXoK, m 

[ 0 0 4 4] 

mi\±. ^%m<r>ut\.\^^-)s^<o^(ojLm^is^^x. o<r>mr.uM2 1 

Sr-Y A . ^ . SE-ffc!^ (I TO) OJi 3 4-e3-7^^ >^^LT\.»&tJt]|l«-|lI 



(21) !^^2 0 0 3-5 30 7 1 6 

ismr-. mM'7yj:-'yi-y^^m^K s i c t iTo t<Dm'tmm-r&(Dx-. ito 

[0 0 4 5] 

m<Dmmxii. &^<Dm~^m2 i^K^^ms at. mmn^v^mm^t^^^ 

0 1 TO tmcm}^,^tk^-r&mit^^^'y^^ (Mgo) ^^t^:it^^x^i> 

o M gOKmLXmMLX\^^=hmm^Kii^^(DX ^ iz^ Mg0^4^ ^m^zM^^ 

(2 8 0 0*0 t^-r^mi^r-M^m<oMMxmjk-ti>^ti}^x^^o 

[0 0 4 6] 

{4 1 TO® 3 4 JiUfelt^ii^f t^iS'^LTV^;i,^§T-*, >9 ^ ttz%it%^M^^ 
\ii>h^\z.'-^%t^v^y^a:)mn-^W^^^%^x^^ . ttzyyt M^vx Ytm^ 

[0 0 4 7] 

gISlcJ: •?> I T0^3 4{i> ig^lcP§ift$;tL. ia 9 t::^ LT^S J: ^ 

ii^^lf T 3 7 ^f^Bg-r^>^ t;6^'T'§^o :$:^ig(7>$?t Lv^il^-eti. Hm<kii 

^ (BC 1 3) it^'km^^xm.m^^ ^y^y^y ifKH-DX i tos^j^.-;.^ 

[0 0 4 8] 



(22) i^«2 003-5307 1 6 

-etrv^. m.i>t^iL<ii:kyy^mM (SF.) H-^t^J^^^ii&mm^^^^^:^ 

[ 0 0 4 9] 

liP^^tfr (opening multiple vias) ffyfztbi^mh^m^^hit^ 
[0 0 5 0] 

ftf ^ L < Ji^T-m^^ •^'^ LT, X«2 0<5D^=:^ffi2 7 35^f>S|-^ffi2 6 t T 
<7)^ik!& =r > MJ^*ft L<^i^ •f'^NM7.gB:9>2 K?)— n > ^' 

h 2 5 t =r > ^ b$-fl^^i-«>o 0t Lv^iBii|-e{i. :7:f h h 

y^-^ 2>. ■ ^ . m.VC^h<n>m 3 4S.2^"7 * h V'JT. hg 3 5 {i, T i /P t 

/A u3--r'f>^^40 H J:2);^^N'^ ^ D-x-f :^i/S.J>'#4 1 H J:-&m^^ 
^<?DX^flticM:^t ^i!^*$i*i:g>o f^^-yz 2'b-hT^^>{ •^mm.^'^W^ 

[ 0 0 5 1 ] 

EI 1 2 {i> >ls:|&§g nj: 4 ^ ;v ( i 0 0 0 ^ ;v= W y^) ji - /^ 

H^v^TJ^ .y^^iJ^? tL7t:ttS 1 0 0 5 n XT^er*- S EM^^ 



(23) !^«2 0 0 3- 5 3 0 7 1 6 

I c sibmmt^^o 

[ 0 0 5 2 ] 

^^^{4, )??ioo5&^^2oo ^ ^ ^ y (D^^t^m^^'i^MMLx . mmm 

[ 0 0 5 3] 
[ 0 0 5 4] 

-f^i^'j?^ - ^-mtm ( rixoj ) vK'o>$^<?>asjd^t, 

. R^\MM^^T<Dtztb<DBtL\f>^y^y ^'7:^^T^^i>o m—li'. 1X0(4 
. ^'fb3^^^^ '7f->^i-«.7t*!)t::(4^'b?ii^e^-e*) 19 s mtL\^^y ym'(tm^ 
-c^^-x^^-ox^y^yi^^fifi^^^o 'ftfe<^^M^JS-=7;^i5' tiSoT> i 

T0J4. Rimmi^^^^m-r^<DK^^^j:^^yjL^)VSf^l^:;t./-^y'!^^ti^j: 

v*<^-e. R<b3^^$rj^'>'^^iyr*::i:3{>«-c§i>o ^Hic, iT0t4. jg^^-cb 

*»9, '>a;-^>$-aL"CJi'y>^/N*'y F (edge pads) KMLX^^y^yV^:^^ 
[0 0 5 5] 

y ir':7 7.^i^m<D-^\t. ^yz^'^A - ^ • mtm (I TO) xi>:ho I T 0-31 



(24) #^2 003-530 7 1 6 

> 1^^;=?. hJi'^ii^^-r^o -y * v ^->'^ > {i. ^^'fb^i^^tti) I T 

[ 0 0 5 6] 

<0;$^(^S*;5^^> :*:^^-e(±. if^^^T-^X-^ (I CP) ^ffl»/>T. 1© 

7'9Xv?i^jK^r?3i3S:$yi^-e^S(7)-e. E^"e*.i.o ^v^3^;wm:i? (6 o o 

-15 0 OW. 0 1 L< fi^S 0 OW) SrS^^LT, T'^X v^JK**:^^-^ 2> 

o 

[0 0 5 7] 

Utl'ti^M^'t^ I T OXtiM g Oco^-y c;5ft:i:j£J^(i. ft/h 

LT. -;^-Cli S i C J^ y i-y ^M^^M^l^i^L. fib^"CfiS i C^^ 



(25) iRF«2 00 3-5 30 7 1 6 

2UyV (Wcm"') i:*«$f f Lv^^i t*«^t>tLt:v^&o 

[0 0 5 8] 

:^y^y'(tmn (SF*) ^t^^^^mx-m\^^x. Ritmmi^^r^:^yi-yi^' 

>^(±s 1^ 5 1 0 0 s c c m<^jtJ^-e. $f $ L < {±*^ 1 0 s c c nK^a^J^-C-W 

o 

[0 0 5 9] 

S F6$rffl^^&M'Sri>©f^T?{i, SFe-Cfi, NFjXtiCFs 7 0 : 1) d 
Jt-<T. J: l9i^v^S i C^I T 0 "7;^ iJ' S^^it (mask selectivity) (^150 

•ti>%Mmt. A t:bl^c ¥ * / Ozx^n^ idtziiF ^x\t^ F6<^)^^ffl*-^^-e 

v^/jo L;6^Li&?6«^, fiff^l^ic. A r Xt±02* S F6X{iNF3lcilPx.& 7 
'i'^^W-^:0Mfi:<*»9Jao-riJ->«^*s;^^ KJSr&^T. S i C li^ttS Jc. y f- 

[0 0 6 0] 

-f^<DK'i^^L'DX\^^:h. ^yy')V<7^mM^<^^') y t Hi o 

TMT-^:2)o %mhL LTfi. Sffi<^J£;t7 1 1 0 h;ni|iit-r;&o J^-y 

[0 0 6 1 1 



(26) <^m.2 003-530716 

[0 0 6 21 
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